**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 6217 (1982) : Specificaion for Short Link Chain, Grade S 
(6), Non-calibrated for Lifting Purposes [MED 14: Cranes, 
Lifting Chains and Related Equipment] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



(Reaffirmed 2003) 

Indian Standard 

SPbCIFiCATlON FOR 
. SHORT LINK CHAIN, GRADE S (6), 
NON-CALlBRATeD FOR LIFTING PURPOSES 



( First Revision ) 



First Reprim AUGUST 19S4 



UDG 621 86-055: 672-63 




© Copyrtgfn 1982 

tMDlA!4 STArSIDARl>S INSTITLFTION 
MANAK BKAVAN, 9 BAK/\DUR SHAH ZAFAR MAR.U 

NEW DELHI JJOOOJ 

Cr 4 May 1982 



ISt62I7.1982 

Indian Standard 

SPECIFICATION FOR 

SHORT LINK CHAIN, GRADE S (6), 

NON-CALIBRATED FOR LIFTING PURPOSES 

{ First Revision) 



Lifting Chains and Associated Fittings and Components 
Sectional Committee, MCPD 9 

Chavrman Re^eseniing 

Shbi S. Majumdar Directorate General of Technical Development, 

New Delhi 

Members 
Db p. K. Chakravarty Tractel-Tirfor India Pvt Ltd, New Delhi 

Shbi R. N. Bhatnagar ( Alternate ) 
Shbi S. Chandra Indian Register of Shipping, Bombay 

Shri a. K. Chopra ( Alternate ) 
Shbi N. B. Ghaudhari W. H. Brady & Co Ltd, Bombay 

Shbi P. Vbnkatraman ( Alternate) 
Shbi B. L. Ghitlanoia Indian Chain Manufacturing Co, Calcutta 

Shri Pradip Chitlanqia ( Alternate ) 
Deputy Director ( MP ), A-I Ministry of Railways, Lucknow 

Assistant Design Engineer 
( MP ), A-5 {Alternate) 
Shbi A. N. Ghosh National Test House, Calcutta 

Shri M. Mitthuswamy Directorate General Factory Advice Service and 

Labour Institutes ( Ministry of Labour, 
Employment and Rehabilitation ) 
Shri S. Nag Jessop & Co Ltd, Calcutta 

Shri A, K, Banqa ( Alternate ) 
Shbi P. K. Nevatia Indian Link Chain Manufacturers Ltd, Bombay 

-Shbi S. V. Apte ( Alternate ) 
Shbi Ashok V. Oza Ashok Steel Chain Manufacturing Co, Bombay 

Shri T. C. Philip ( Alternate) 
Shri S. Paul Tak Machinery Ltd, Bombay 

Shri S. C. Bbatia ( Alternate } 

( Continued on page 2 ) 



© Copyright 1982 

INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act* 



IS s 6217 -1982 

(Coiumuedfrompagi 1 ) 

Members Representing 

Shbi M. V. S. Rao Steel Authority of India Ltd ( Bhilai Steel 

Plant), New Delhi 
Shbi A. N. Dutta { Alternate) Steel Authority of India Ltd ( Alloy Steel Plant ), 

New Delhi 
Shbi S. C. Rot Calcutta Port Trust, Calcutta 

Shbi S. K, Ghoshax. {Alternate ) 
Shbi B, B. Shabma Heavy Engineering Corporation Ltd ( HMBP ), 

Ranchi 
Shbi Om Pbakash ( Alternate ] 
Col R. Sbivdasani Ministry of Defence ( DGI ) 

Shbi A. M« Subbamaniam {Mtemate ) 
Shbi S. N. Suhan Ministry of Shipping and Transport ( Develop- 

ment Wing ) 
Shbi T. N. Uboveja Directorate General of Supplies & Disposals 

( Inspection Wing )/New Delhi 
Shbi P. S. Das, Director General, ISI ( Ex-officio Member ) 

Director ( MCPD ) 

Secretary 

Shbi V. K. Sehgal 
Deputy Director { MCPD ), ISI 

Chains Subcommittee, MCPD 9 : 1 

Convener 

Shbi P. K. Neyatia Indian Link Chain Manufacturers Limited, 

Bombay 

Members 

Shbi S. V. Apte ( Alternate to 
Shri P. K. Nevatia ) 
Db p. K, Chakbavabty Tract el-TJrf or India Pvt Ltd, New Delhi 

Shbi N.^. Chaudhabi W. H. Brady & Co Ltd, Bombay 

Shbi P. Venkatbaman ( Alternate ) 
Shbi B. L- Chitlangia Indian Chain Manufacturing Co, Calcutta 

Shbi Pbadip Chitlangta ( Alternate ) 
Shbi Ashok V, Oza Ashok Steel Chain Manufacturing Co, Bombay 

Shbi T. C. Philip ( Alterate ) 
Shbi S. C, Roy Calcutta Port Trust, Calcutta 

Shbi S. K, Ghoshal ( Alternate ) 
Shbi T. N. Uboveja Directorate General of Supplies & Disposals 

( Inspection Wing ), New Delhi 
Shbi R. K. Vtas Hercules Hoists Ltd, Bombay 



18:6217.1982 

Indian Standard 

SPECIFICATION FOR 
SHORT LINK CHAIN, GRADE S (6), 
NON-CALIBRATED FOR LIFTING PURPOSES 



{ First Revision ) 



0- FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 26 February 1982, after the draft finalized by 
the Lifting Chains and Associated Fittings and Components Sectional 
Committee had been approved by the Marine, Cargo Movement and 
Packaging Division Council. 

0.2 This standard was first published in 1971. This revision has been 
necessitated to rationalize the nominal sizes of the chains to bring them 
in line with international practice. Moreover, under mechanical proper- 
ties, the minimum energy absorption factor has been deleted and in place 
of guaranteed minimum elongation at fracture, the concept of minimum 
total ultimate elongation has been introduced. 

0.3 In the preparation of this standard considerable assistance has been 
derived from ISO 3075-1980 'Short Link Chain for Lifting Purposes- 
Grade S (6), Non-calibrated, for Chain Slings, etc. ', issued by the Inter- 
national Organization for Standardization ( ISO ). 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 



1.1 This standard covers the requirements for lifting chains. Grade S (6) 
non-calibrated, for use on cranes, in chain slings and for general lighting 



♦Rules for rounding off numerical values {revised), 
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purposes. These are electrically welded round steel short link chains fully 
heat-treated and tested and comply with the general conditions of 
acceptance of IS : 5616-1982*. 

The sizes from 5 to 45 mm are covered in this standard. 

2. TERMINOLOGY 

2.1 For the purpose of this standard the definitions given in IS : 5616- 
1982* shall apply. 

3. DIMENSIONS 

3.1 Material Diameter (d) — The material diameter defined and 
measured in accordance with the requirements of IS ; 5616-1982* shall be 
as given in Table i. 

3.1.1 Tolerances on Material Diameter — For sizes up to and including 

16 mm, the diametetj d, of the material in the finished link shall nowhere 
differ from the nominal diameter by more than + 0*5 mm or — 6 percent 
except at the weld. 

For sizes 18 mm and over, the diameter, d, of the material in the 
finished link shall nowhere differ from the nominal diameter, (/n, more 
than J3 5 percent, except at the weld. 

3.1.2 Tolerance at the Weld — The dimensions of the steel at the weld 
shall nowhere be less than the diameter, d, of the steel adjacent to the 
weld, nor exceed it by more than following: 

Type 1 : 10 percent of the nominal diameter in any direction; 

Type 2 : 20 percent of the nominal diameter in any direction; and 

Type 3 : 20 percent of the nominal diameter in the direction 
perpendicular to the plane of the link^ and 35 percent in 
other planes. 

Note — Type 1 elimiaates functional problems such as kinking or locking by 
severely limiting the weld oversize to 10 percent of the nominal diameter. Types 
2 and 3 ens ire freedom from these hazards by allowing the oversize beyond 
the 10 percent allowed under Type I to certain areas of the link only ( see Fig, 1 ), 
thus providing clearance where required. 

3.1.3 Area Affected Dimensionally by Welding — The weld or welds are 
positioned in the centre of one or both legs of the link. The area affected 
dimensionally by welding shall not extend by more than 0"6 times the 
material diameter to either side of the link. 



♦Specification for short link chiin for lifting purposes ; General condition of 
acceptance {fint revision ). 
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TABLE 1 DIMENSIONS OF GRADE S (6) NON-CALIBRATED CHAIN 

{ Clause SA) 
All dimensions in milHmetres. 

MA»JMt7M TOLEBAKCB AT TBB WeLD 



5 


4- 0-5 




-0*30 


6 


+ 0-5 




-0-36 


7-l» 


+ 0'5 




-0'43 


8 


4-0-5 




- 0*48 


9* 


4-0-5 




-0-54 


10 


4-0-5 




-0*60 


11 


4-0'5 




-0-66 


12 


4-0-5 




-0-72 


14 


+ 0'5 




-0*84 


16 


+ 0-5 




-0-96 


18 


±0-90 


20 


± 1-0 


22 


drl'l 


25 


dbl-25 


28 


±1'4 


32 


it 1-6 


36 


dbl-8 


40 


±2*0 


45 


±2*25 
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(3) 
0-3 

0*6 

0*71 

0*8 

0-9 

10 

li 

1*2 

1-4 

1-6 

1-8 
2-0 
2-2 
2-5 
2-8 
3-2 
3-6 
4-0 
4-5 



(4) 
VO 

1-2 

1-42 

1*6 

1-8 

2-0 

2-2 

2-4 

2-8 

3-2 

3-6 

4-0 
4-4 
5-0 
5-6 
6-4 
7-2 
8-0 
9-0 



Types 



(5) 
1*75 

2-1 

2-5 

2-8 

3-15 

3-5 

3-85 

4*2 

4-9 

5-6 

6-3 

7-0 
7-7 
8*75 
9*8 
11-2 
12-6 
14-0 
15-75 



OuTBiDE Link 
Length Limits 



Max 

(5i/n) 



(6) 
25 

30 

36 

40 

45 

50 

55 

60 

70 

^0 

90 
100 

no 

125 
130 
160 
180 
200 
225 



Min 
( 4-75 dn ) 



(7) 
24 

28 

34 

38 

43 

47 

52 

57 

66 

76 

85 
95 

104-5 
119 
133 
152 
171 
190 
214 



♦These sizes shall be supplied subject to agreement between the manufacturer and the purchaser. 



Outside 

Link Width 

Away From 

Weld, 

V/ Max 

{ 3*5 dn ) 

(8) 
18 

21 

25 

28 
32 
35 
39 

42 

49 

56 

63 
70 
77 
88 
98 
112 
126 
HO 
158 
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OS 



TYPE 1 




TYPE 2 




TYPE 3 
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SECTION AA 

- dvv 




SECTION BB 




SECTION CC 

dn = Size ( nominal diameter of the material ), 

d =c Measured diameter of the material except at the weld, 

^w ~ Measured diameter of the material at the weld ( Type 1 and 2 welded chain) 

or weld dimension perpendicular to the plane of the Jink ( Type 3 welded 

chain), 
G = Dimension in other planes ( Type 3 welded chain ), and 
r = Length affected by weldHg on either side of the centre of the link. 



W 









For dn < 16 mm, d ~ dn 



+ 0*5 mm 



For all welds Weld tolerances: 

e <_0-6 dn Type 1 : fi?w === ^ + O'lO ^n 


Type 2 : fl^w = ^ + 0'20 d^ 


Types : £/w = ^ + 0*20 f/n 

G ^ d + 0-35 dj^ 


Fig. 1 Material and Weld Tolerances 



"60/, 
For dn > 16 mm, ^ = ^n ± 5% 



IS $6217-19112 

3.2 Length and Width — The outside dimensions of the links shall fall 
between the following limits ( see Fig, 2 ): 

Length (i) — Not more than 5 times and not less than 

4-75 times the size. 
Outside width {w) — Not more than 35 times the size, except at 

the weid. At the weld, not more than 1*05 

times the adjacent width. 
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Fig. 2 Chain and Link Dimensions 



4. MATERIAL 



4»i The steel used shall be produced by the open hearth or electric 
process, or by an oxygen-blown process. 

4,i,l la its finished state, as supplied to the chain maker, it shall meet 
the following requirements as determined by check analysis on the rod, 
wire or finished link. 

4.L2 It shall be an alloy steel of reliable welding quality capable of 
being heat-treated to produce the m^; :)anical properties required. 

4.1.3 It shall be fully Jdiled and shall contain alloying elements in 
sufticient quantities to guarantee the mechanical properties of the chain 
after appropriate heat treatment. The alloy steel used shall contain 
at least one of the following alloying elements or their equivalent : 

Nickel, 

Chromium, and 
Molybdenum. 

Neither manganese nor silicon shall, in this context, be considered as 
alloying elements. 
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4.1.4 Its content of sulphur and phosphorus shall be restricted as 
follows: 

Cast Analysis Check Analysis 

( percent ) ( percent ) 

Sulphur ( Max ) 0035 0*04 

Phosphorus ( Max ) 0*035 0*04 

4.1.5 The steel shall be made in conformity with fine grain practice to 
give an austenitic grain size of 5 or finer when tested in accordance with 
IS : 2853-1964*. This could be accomplished by ensuring that it contains 
sufficient aluminium, or an equivalent element, to allow the manufacture 
of chains stabilized against strain age embrittlement during service; a 
minimum value of 0*02 percent metallic aluminium is recommended for 
guidance. 

4.2 Within the above limitation it is the responsibility of the chain maker 
to select a steel, so that the finished chain, suitably heat-treated, meets the 
speci- fied mechanical properties. 

3. HEAT TREATMENT 

5.1 All chain shall be hardened and tempered before being subjected to 
the proof force. 

6. PROOF FORCE 

6.1 After manufacture, heat treatment and other processing, the finished 
chain shall be subjected to the proof force given in Table 2 and shall be 
applied as specified in IS : 56l6-1982t. 

7. TEST REQUIREMENTS 

7.1 Actual test force to be applied to each size are given in Table 2. 
The mechanical properties required of this grade of chain are summarized 
in Table 3. 

7.2 Selection of Samples — Samples shall be selected as specified in 
IS : 5616-1982*. The length of the lot from which a sample is selected 
by the inspector shall be 200 m or part thereof. 

7.3 Static Tensile Test 

7.3.1 The breaking force determined in accordance with IS : 5616- 
1982* shall not be less than that specified in Table 2. 



♦Method of determining austenitic grain size of steel, 

fSpecification for short link chain for lifting purposes : General condition of 
acceptance {first revision), 
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TABLE 2 GRADE S (6) TEST REQUIREMENTS AND LIFTING CAPACITIES 

{ Clauses 6A,7A, and 7,3.1) 



Nominal 

SiZBE 

dn 


Proof Force to 
Which the Whole 
Chain is Subjected 


Minimum 

Breaking 

Force 


Working 
Load Limit 


(1) 


(2) 


(3) 


(4) 


mm 


kN 


kN 


tonnes 


5 


12-4 


24-8 


0-63 


6 


17-9 


35-8 


0-9 


71 


25-0 


50-0 


1-25 


8 


31-7 


63-4 


1-6 


9 


40-1 


80-2 


2-0 


10 


49-5 


99 


2-5 


11 


60 


120 


3*0 


12 


72 


144 


36 


14 


99 


198 


5-0 


16 


127 


254 


6-3 


18 


161 


322 


80 


20 


198 


396 


100 


22 


244-5 


489 


12-5 


25 


314 


628 


16 


28 


393 


786 


20 


32 


507 


1014 


25 


36 


642 


1284 


32 


40 


792 


1584 


40 


45 


1 002 


2 004 


50 



7.3.2 Total Ultimate Elongation — The total ultimate elongation as 
defined in IS : 5616-1982* shall not be less than 17 percent. 

8. INSPECTION 

8.1 Acceptance Procedure — The acceptance procedure specified in 
IS : 5616-1982* shall be followed to determine the acceptability or 
otherwise of the chain. 



♦Specification for short link chain for lifting purposes : General condition of 
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TABLE 5 MECHANICAL PROPERTIES 

( Clause 7 A ) 
Mechanical Pbopbrty Requirembnt 

(1) (2) 

Mean stress at specified minimum breaking 630 MPa ( N/mm« ) 

2 Fm Min 



force 



7z dn^ 



2 F 
Mean stress at proof force y^~ 315 MPa ( n/mm2 ) 

Ratio of proof force to specified minimum 50 percent 

breaking force 

Specified minimum total ultimate elonga- 17 percent 

tion 

Mean stress at working load limit 157*5 MPa ( N/mm* ) 

Note — The stresses quoted in this table are obtained by dividing the load by 
the total cross-section of both sides of the link, that is, they are mean stresses. The 
stress is in fact not uniform, and particularly at the extrados the maximum fibre 
stress is considerably greater, 

9. MARKING 

9.1 Quality Marking — The chain shall be marked with * S ' or * 6 ' in 
a circle that is, (s) i)r (s) as recommended in IS : 5616-1982* 

9.2 Identification Marking — The identification marking shall comply 
with the requirements of IS : 5616-1982* for every supply of chain. 

9.3 Inspection Marking — Inspection marking shall comply with the 

requirements of IS : 5616-1982*. 

10. TEST CERTIFICATE 

10.1 The manufacturer shall supply a certificate of test and examination 
with every supply of chain. A typical form is given in Appendix B of 
IS : 5616-1982*. The certificate shall give the following information: 

a) Name of the chain maker, 



♦Specification for short link chain for lifting purposes : General condition of 
acceptance {first revision ). 
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b) Grade of material^ 

c) Size of chain, 

d) Identification marking, 

e) Proof force applied to the whole chain, 

f ) Number of test samples taken, 

g) Breaking force of each sample, and 
h) Total ultimate elongation. 

Note — All testing shall bd done in the presence of a competent person or in 
an approved testing establishment. 
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INTERNATIONAL SYSTEM OF UNITS ( SJ UNITS) 
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